Caspase-3 is required for apoptosis-associated DNA fragmentation but not for cell death in neurons deprived of potassium.
Caspases are crucial effectors of the cell death pathway activated by virtually all apoptosis-inducing stimuli within neurons and nonneuronal cells. Among the caspases, caspase-3 (CPP32) appears to play a pivotal role and has been found to be necessary for developmentally regulated cell death in the brain. We have used mice lacking caspase-3 (-/-CPP32) to examine its involvement in cultured cerebellar granule neurons induced to undergo apoptosis by potassium deprivation (K+). We find that, following K+ deprivation, neurons from -/-CPP32 mice die to the same extent as those from normal (+/+) mice. Although a small delay in the induction of cell death is observed in -/-CPP32 neurons, the rate of cell death is generally comparable to that of +/+ cultures. Though not critical for neuronal death, caspase-3 is required for DNA fragmentation and chromatin condensation as judged by the absence of these apoptotic features in -/-CPP32 neurons. Boc.Asp.fmk, a pan caspase inhibitor, partially protects +/+ neurons from low-K+-mediated cell death and does so to the same extent in -/-CPP32 cultures, suggesting the involvement of a caspase other than caspase-3 in cell death. However, the protective effect of boc.Asp.fmk is not seen beyond 24 hr, suggesting that the effect of caspase inhibition is one of delaying rather than preventing apoptosis. The more selective caspase inhibitors DEVD.fmk, IETD.fmk, and VEID.fmk fail to affect cell death, indicating that members inhibited by these agents (such as caspases - 6 ,7, 8, 9 and 10) are also not involved in low-K+-mediated apoptosis.